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d fl-orephe^D.lj.w^iHOAT^-i.y^^^^io d agem * "'^ con J unction with 2-<2 i 
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or with a potentiator. m l 1ral mfectl °>w. either alone, in conjunction with other anti-viral agents 
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TECHMCAT, FTTT n 

This invention is a pharmaceutical composition that is useful for the treatment of cancers 
and 1 tumors, particularly in human and warm blooded animals containing 2-(2,4^uoro P henvl)- 

i^ia.^.i^^ 2 ^ ^ te derivatives ft „ ta ^ in combination ^ 

other chemotherapy agents and potentiators. T*e same composition can be used to treat vtral 
infections. 

BACKGRO UND OFTHF INVENTION 
Cancers, induing .eukenua, are & Ieading rause of dea(h jn ^ ^ 

exact cause of .eukemia is not known, but .inks between certain activities such as smoking or 
exposure to carcinogens and the incidence of certain types of leukemia and tumors has been shown 
by a number of researchers. 

Many types of chemotherapeutic agents have been shown to be effective against cancers 
tumors and leukemia, but not ai, types of cancer and tumor cei.s respond ,o these agents' 
Unfortunately, many of these agents also destroy normaJ ce.ls. The exact mechanism for the 
action of these chemotherapeutic agents aie not always known. 

Despite advances in the field of cancer and leukemia treatments the leading therapies to 
date axe radiation and chemotherapy and bone marrow transplants. Chemotherapeutic approaches 
are sa,d to fight cancers that are particularly aggressive. Such cytocidal or cytostatic agents work 
be. on cancers with large growth factors, i.e., ones whose cells are rapidly dividing. To date, 
hormones, in particular estrogen, progesterone and testosterone, and some antibiotics produced by 
a vanety of microbes, alkylating agents, and antimetabolites form the bulk of therapies available 
«o geologists. Ideally cytotoxic agents that have specificity for leukemia, cancer and tumor cells 
whtle not affecting normal cells would be extreme* desirable. Unfortunately, none have been 
ound and instead agents which Urge, especially rapidly dividing cel.s (both diseased and normal) 
30 have been used. 

Clearly, the development of materials that would target cancer or leukemia cells due to 
some unique specificity for them would be a breakthrough. Alternatively, materials that were 
cytotoxu: to leukemia or cancer cells while exerting mild effects on normal cells would be 
oestrable. Therefore, i, is an object of this invention to provide a pharmaceutical composition that 
is effectrve in treating leukemia with mild or no effects on normal blood cells 



35 



WO 97/05873 



PCI7US96/12474 



10 



15 



More specificaliy. i, is an object of this invention to provide a composition comprising a 
pharmaceutical carrier and a 2-(2.4^fluorophen y .)-1.3-bis(lH-1.2.4-tria Z ol-l. y l) prop an-2K,l and 
its derivatives as defined herein along with a method for treating cancer, leukemia and tumors. 

The use of 2-<2,4Klifluorophenyl)-1.3-bis(lH-1.2.4-uiazol-l-yl)p r opan-2K ) l and its 
derivatives in combination with other chemotherapeutic agents which are effective in destroying 
the tumor is a novel method of treatment. 2-<2,4-Difluo ro phe n yl)-l,3-bis(lH-1.2,4-tria Z ol-l- 
yl)piODan-2-ol and its derivatives can also be used to treat viral infections either alone or in the 
presence of a potentiator. 

SUMMARY OF THE INVENTION 

A pharmaceutical composition for treatment of mammals, and in particular, warm 
blooded animals and humans, which are affected by leukemia comprising a pharmaceutical carrier 
and an effective amount of 2.(2,4-difluorophenyl)-U-bis(lH-l,2 > 4-tria2oI-l. y l)propa n -2^ 
(Fluconazole®) and its derivatives. 2-{2.4-Dinuoro P henyl)-1.34,i S (lH-l,2.4-triazol-l.yl)p rop a n . 
2-ol has the formula: 

OH 

N N-CH 2 -C-CH 2 -N N 




These compositions can be used to inhibit the growth of leukemia, tumors and cancer 
cells in humans or animals by administration of an effective amount either orally, rectally, 
topically or parenterally. or intravenously. These compositions do not significantly affect healthy 
20 cells. 

Potentiators can also be used in combination with 2-<2,4.difluorophenyl)-1.3-ois(lH- 
l,2,4miazol-l-yl)propan-2-ol and its derivatives as can chemotherapeutic agents. 
These compositions are particularly effective against the influenza virus. 
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DETAILED DES CRIPTION OF TRF TW^ nN 
A. DEFINITIONS: 

allergic resoonsrt «„, (SUCh 35 t0xic,t y- Wiaiion. and 

erg»c response) commensurate with a reasonable benefit/risk ratio 

the nature of fc """^ ^ ^ "» ° f 

e .nc.udcs ,ts esters and ethers and its pharmacet.tica.ly acceptable salts 

As used herein, a -pharmaceutical addition salts" are salts of 2 n ^ n u 
hiccm iii, ,, 53,15 of 2 -( 2 . 4 -difluorophenyl)-l 3- 

eates, malates. atrates. benzoates, salicylates, ascorbates, and the like 

suspend^ ^ ^ 3 " PharmaCeU,JCaJ ^ iS a P—ceuticaHy acceptable solvent, 
^ding ageu, or ^ for ^ ^ ^ ^ 

cells which are found in mammal, ' ^ ^ btood 

including HIV. influenza, rhinovinises. herpes and the like 

derivativ^ "^^^^ and its 

derivatives .ncludes esters and ethers as well as addition salts 

; TTT * " ^ ^ C ° mbinati0n ^ ^^-pneny,)-, 3- 
«»OH U^-tnazoM-yDpropan^-o, and its derivatives. P ote „uators can affect I i« 

systemorenhancemeeffectivenessofthedrugs. 
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As used herein "chemotherapeutic agents" includes DNA-interactive Agents, Antime- 
tabolites, Tubulin-Interactive Agents, Hormonal agents and others, such as Asparaginase or 
hydroxyurea. 

2-{2,4^iil UO rophcnyl)-l,3-bis(lH-l,2.4-tri a zol-l-yl)propan-2^1 and its derivatives has 
the following structure: 

OH 

N n-CH 2 -C-CH 2 -N N 




F 

It is prepared according to the method described in U.S. 4,404,216 issued to Richardson 

10 (1983). 

The derivatives include the lower carboxylic acid esters of the propanol group, for 
example, acetyl, propanoyl, butyl, pentyl and hexyl esters. Particularly preferred are the esters of 
carboxylic acids having less than seven carbons, and most preferably propyl esters. Aryl 
carboxylic acids such as salicylic acid, benzoic acid, and related acids can also be used to esterify 
the propanol group. Alkyl ethers having less than 7 carbons are also useful derivatives. 

The pharmaceutical addition salts are salts of 2-(2,4-<lifluorophenyl)-l,3-bis(lH-l,2,4- 
triazoM-yl)propan-2-ol with an organic or inorganic acid. These preferred acid addition salts are 
chlorides, bromides, sulfites, nitrates, phosphates, sulfonates, formates, tartrates, maleates, 
malates, citrates, benzoates, salicylates, ascorbates, and the like. 

These compounds are part of a more generic class of fungicides with the formula: 

OH 

Y, N-CH 2 -C-CH 2 -N Y 2 



WO 97/05873 



PCT/US96/I2474 



-5- 



wherein R'is an optionaJly-subslituied alkyl cycloalkvl *™i n a^- k. u 

group, and Y l and are =CH or -N ■ H ■ ^.^chiorophenyl) or aralky, 

While , h " COmP ' eXCS »" Cthcr ° r «« 

^.e these matenals arc active aga^ fungus ^ ^ _ ^ ^ ^ 

Therefore, those materials which exhibit this property are not useful herein. 
C CHEMOTHERAPEUTIC AGENTS 

The chemotherapeutic agents are general* grouped as DNA-interacuve Agents, 

hydroxyurea. Each of the groups of chemotherapeuti c agents can be further divZ by type of 
acu^ or compound. The chemotherapeutic agents used in combination with ^ 4- 

a.* ^ groups. For a detail discussion of the chemotherapeutic agents and their methcrf of 
adnuntstra.on, see Dorr, et a, C „ Chemolherapy HandbooK 2d ^ 
App.eton ft U„ g e (Connecucut, 1994) herein incorporated by reference 

DNA-Interactive Agents include the abating agents, e.g. Cispiatin. Cyclophosphamide, 
Altreunune; the DNA ^ ^ ^ ^ 

opotsomera. n inhibitors, e.g.. Dacunomycin and Doxorubicin); the nonsedating 

ZZT n inhibitors Etoposide 311(1 Teniposde: "* DNA 

The alkylating agents form covalent chemical adducts with cellular DNA, RNA, and 
proteu. mo.ecu.es and with smal,er amino acids. glutathione and similar chemical, Generally 
u^aUtylattng agents react with a nuc.eophi.ic atom in a cellular constituent, such as an amino' 
carboxyl. phosphate, sulfhydry, group in nucleic acids, proteins, amino acids, or glutathione The 
mccharusm and the role of these alkylating agents in cancer therapy is no, well understood 
Typical alkylating agents include: 

Nitrogen mustards, such as Chlorambucil, Cyclophosphamide. feofamide 
Mechlorethamine, Melphalan, Uracil mustard; 
Aziridine such as Thiotepa 
methanesulphonate esters such as Busulfan; 
nitroso ureas, such as Carmustine, Lomustine, Streptozocin; 
platinum complexes, such as Cispiatin, Carboplatin; 

bioreduoive alkylator. such as Mi.omy.ir, and Procarbazine. Dacarbazine and 
Altretanune; 

DNA strand breaking agents include Bleomycin; 
DNA topoisomerase n inhibitors include the following: 

Intercalators. such as Amsacrine. Dactinomycin. Daunorubicin. Doxorubicin, 
Idarubicin, and Mitoxantrone; 
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nonintercalators, such as Etoposide and Teniposide. 
The DNA minor groove binder is Plicamycin. 

The antimetabolites interfere with the production of nucleic acids by one or the other of 
two major mechanisms. Some of the drugs inhibit production of the deoxvribonudeoside 
tnphosphates that are the immediate precursors for DNA synthesis, thus inhibiting DNA 
replication. Some of the compounds are sufficiently like purines or pyrimidines to be able to 
substitute for them in the anabolic nucleotide pathways. These analogs can then be substituted 
into the DNA and RNA instead of their normal counterparts. The antimetabolites useful herein 
include: 

folate antagonists such as Methotrexate and trimetrexate 

pyrimidine antagonists, such as Fluorouracil, Fluorodeoxyuridine, CB3717, Azacitidine. 
Cytarabine, and Floxuridine 

purine antagonists include Mercaptopurine, 6-Thioguanine. Fludarabine. Pentostatin; 
sugar modified analogs include Cyctrabine, Fludarabine; 
ribonucleotide reductase inhibitors include hydroxyurea. 

Tubulin Interactive agents act by binding to specific sites on tubulin, a protein that 
polymerizes to form cellular microtubules. Microtubules are critical cell structure units. When 
the interactive agents bind on the protein, the cell can not form microtubules Tubulin Interactive 
agents include Vincristine and Vinblastine, both alkaloids and Paclitaxei. 

Hormonal agents are also useful in the treatment of cancers and tumors. They are used in 
hormonally susceptible tumors and are usually derived from natural sources. These include: 

estrogens, conjugated estrogens and Ethinyl Estradiol and Diethylstilbesterol, 
Chlortrianisen and Idenestrol; 

progestins such as Hydroxyprogesterone caproate. Medroxyprogesterone, and Megestrol; 
androgens such as testosterone, testosterone propionate; fluoxymesterone, 
methyltestosterone; 

Adrenal corticosteroids are derived from natural adrenal Cortisol or hydrocortisone. They 
are used because of their anu inflammatory benefits as well as the ability of some to inhibit mitotic 
divisions and to halt DNA synthesis. These compounds include. Prednisone, Dexamethasone, 
30 Methylprednisolone, and Prednisolone. 

Leuunizing hormone releasing hormone agents or gonadotropin-releasing hormone 
antagonists are used primarily the treatment of prostate cancer. These include leuprolide acetate 
and goscrelin acetate. They prevent the biosynthesis of steroids in the testes. 
Antihormonal antigens include: 
antiestrogenic agents such as Tamosifen, 
antiandrogen agents such as Flutamide ; and 
anuadrenal agents such as Mitotane and Aminoglutethimide. 
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reductase 



Hydroxyurea appears to act pnmariJy through inhibition of the enzyme ribonucleotide 



^S^^er^ew 
thus blocks protein synthesis in the rumor. 

Taxol is preferred chemotherapeutic agent. 

D - POTENTIATORS 

The "potentiators' can be any ferial which improves or increase the efficacy of the 
pharmaceutical composition or act, on the immune system. One such potentiate, is triprolidine 
and ItS c,s-,somer which are used in combination with the chemotherapeutic agents and 2-<2 4- 
^ U o^hen yI) -U^ (1 H., 2 ,.t ri a Z o.-l- yl)P ro P a n - 2 . 1 ^ itt derjvalives . 
desenbed ,n US 5.114.951 (.992). Another po.enuator is procodazole, lH-Benzi^.e-2- 
Propano.c acid; [O^midazo.e) propionic acid; 2-(2<arbox y eth yI )be„ 2im idazo,e; propazo,, 
Procodazoie ,s a non-spectfc active immunopro.ecUve agent against viral and bacterial infeoions 

7Tn K 7 ^ C ° mPOSiti0nS C,aimCd ^ 11 ^ ^ ^^uoropheny,)- 

^sOH-l^-triazoi-l-yOpropan^, a„d its derivatives to in ^ ^ 

leukemia and viral infections or combined with chemotherapeutic agents 

Propionic acid and its salts and esters can also be used in combinauon with the 
pharmaceutical compositions claimed herein. 

Antioxidant vitamins such as vitamins A, C and E and beta-carotene can be added to 
these compositions. 

E- DOSAGE 

Any^tabledosagemaybegiveninthemeAodoftheinvention. The type of compound 
and the carrier and the amount win vary widely depending on the species of the warm blooded 
annnal or human, body weight, and the type of cancer or tumor or viral infection being treated. 
Generally a dosage of benveen about 1 miUig^ (mg) ^ ^ ^ rf ^ ^ ^ ^ 

1000 mg per kg of body weigh, is suitable for either the 2-<2,4Klifluoropheny.).l,3-bi S (lH-U 4- 

to about 800 mg*g of body weight is used. Generally, the dosage in man is lower than for snJ 
warm blooded mammals such as mice. A dosage unit may comprise a single compound or 
-uxtures thereof with other compounds or other cancer inhibiting compounds. The dosage unit 
can aho comprise di.uents. extenders, carriers, liposomes and the iilce. The unit may be in solid 
or gel form such as pills, tablets, capsules and the like or in liquid form suitable for oral rectal 
toptcal. tntravenous injection or parenteral adrninistration or injection into or axound the bone 
marrow. The range and ratio of 2-(2.4^1uoro P heny.)-1.3-bis(IH-1.2.4.tnazo.-l-y,) pr opan-2.I 
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and its derivatives to chemotherapeutic agent will den.nH u 
F - DOSAGE DELIVERY FORMS 

•he fonn of a table, or ca^u r ' agem ^ ** coad ^red in 

10 «■ b. «Kr hUM w ^ te _ "•»=<«. *«»««..*,. Capsule or lableu 

!»"»«<<-, ««,»,,,! , , T C "' , ' e S °"" ions " i» ««. 

« — * Z .X !1 • *** - ° te -■* ~~ — . - 

g agents, diluents, sweeteners, thickeners, and melting aeents , 
opuonalty contain flavorants and coloring agen. Parenteral J 7 " 
20 include minerals and „,h„ • , intravenous forms would also 

BfflosJilto <miv " *• Pl " m ""-"" "nr 

-^-J-a, <mi,, „, ^ i,,^,^^,,^^^^^.^ 

G. METHOD OP TREATMENT 

the 2K2.4^uo ro p h e„v I )-U- bi$(I H-,. 2 ,4-tnazol... y , ) p ropsm .^ I ^ „ 
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compos „, „,,„„, „ «mng c^d „ 

.0 ANTT VIRAL EVALUATION WITH HUMAN INFLUENZA VIRUS 

age by more than l n h™. tu ■ n do not vaj 7 in 

8 y more than 10 days. The mice are housed 6 per cage with berfHin* tk ■ 
15 diet 5002 rPMT i „ w oedding. The mice are fed rodent 

c j r;;~ y " 7o ° c pri ° r ,o ^ • - *- - * 

Tcstanid l V ° ,Ume ° f ^ 35 «"P— to the test anic^osed mice 

Fluconazole J^"<**0 PERCENT MORTALITY 



350 0 

Fluconazole 70Q 



30% 



Saline 

Amantadine 75 



0% 



30 



IN VITRO HUMAN TUMOR COLONY FOrWg UNITS TEST 

Solid mmors removed from patients arc minced into 2 to 5 mm ^ 
immediately nlaced i„ M,r . w 2 to 5 mm fragments and 

««y piacea in McCoy's Medium 5A nine in»/ • 

A plus 10/o heat '^activated newborn calf serum plus 
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1% penicillin/streptomycin. Within 4 hours these solid t,™ 

t ... . r * mes * 50,1(5 ^mors are mechanically disassociated 

««bg*,.» « 150 , , ft. ,„ „, „,„ ^ • «» 

hemocytometcr with trypan blue. ™crminea on a 

i M , J* '° " ^ m » »■» »*» - «ki«. CMRLUW ^..j 

,» bea , , racU „ lttl ^ ^ ^ m P > ~W 

*— ft- „ ^ ^ (0 , ^ » J ^« 

do JLT*""' 5 J0 " ,i " nl io 1 ■»-» » **. 
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A pharmaceutical composition for treating cancer ^ ^ ^ ^ ^ ^ 
about 1 mg/kg t0 about 800 mg* g body wiegh, of a member ^ from ^ 

•^^.M^IK-U^.,^^^, ^ iB derivatjves ^ ^ ' 
phannaceuucaJly acceptable carrier. 

2- A phannaccutica, composition according ,o Oaim 1 further comprising a safe and effective amount of 
a cnemotherapeutic agent. 

Led i^T*** COmPOSiti ° n ^ *° C,3im 1 W 2 WherCI " ^ ^rapeuac agent is 
Elected the group constsung of DNA-interactive Agents, Antimetabo.ites, Tubulin-Interaoive Agents 
Hormonal agents. Asparaginase or hydroxyurea. ' 

* ^ C ° mP0Siti0n aCC ° rding ,0 Claim ^ 2 ° f 3 Wherei " ^-therapeutic agent is 
pieced from the group casing of Asparaginase, hydroxyurea, Cisplatin, Cyc.ophosphamide. Aitretamine 
Bleomycm, Dactinomycin, Doxorubicin, Etoposide, Teniposide and Plcamydin. 

y A pharmaceutical composition according to claim I, 2 or 3 wherein said cnemotherapeutic agent is 
selected from the group consisting 0 f Taxo.. Methotrexate, Fluorouracil, Fluorodeoxyuridine CB3717 
Azac.Ud.e. Cytarabine, Floxuridine, Mercaptopurine, 6-Thioguanine, Fludarabinc, Pentosan, Cyctrabine' 
and Fludarabinc 



6. 



potentiator 



A pharmaceutica. composition according to claim 1, 2. 3. 4 or 5 which further comprises 



7- A method of ueadng cancer or tuntors in warm blooded mammals comprising admimstering a safe 
and effective amount of a composition of claims 1, 2, 3, 4. 5 or 6. 

* A method of treating vira! Sections in warm blooded mammals comprising admirustering a safe and 
enectrve amount of a composition of claims 1, 2. 3. 4, 5 or 6. 

9. A method according to Claim 7 or 8 wherein said 2-(2.4Kli fl uorophenyl)-l,3-bis(lH-1.2,4-triazo.-l- 
yDpropan^l or its derivatives is administered orally or enterically, intravenous*, peritoneally or by 
injection into the tumor. 
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